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BcCCOmiluff IfaVNHO-MCClCjlOBaTC.IbCKIlfi M|lcrilT\-T 

no .KperuieMNio CKaajKini h 6ypoau:kf pacTBopuM 



(o-i) ycTPoncTBo n/ia vctahobkm PACiiinpHi-Moro 

XBOCTOBMKA B CKBA^MIIK 



I 

HiOttpWHHC OTHOCMTC)! K KpeiUeHMiD CKBB- 
)KHH H npejHaJHaHeHO K KCflMli30iltlltHI0 tipH 
MM.1IIUKH npORHUaeMblX M&CTOB a iieo6cB- 

xceHNbfx €Kaa;KHHax m peMOHTe oCcbahmx ko- 

MHH. 

H3B6CTH0 ycrpoftCTBO JAH ycraMOBKH pac» 
lUMpfieMoro xBocTOBHKa a cKaa;icMHe. aK.iiaqaia* 
uiec aaKpenncHKvio aepxHcA u^crhto Ha tpy- 
6ax coNCKa ycTpoficTta 8 cKaa;«cMNy no- 
•lyio uJTdHry c nopiuHCM a uwACH^ik hsctu h 
oxaaTwaaioiuMA nopujcMb iiH.iMK;ip c pacnmpH- 
TevicM. ycTaHOB.ieHHiiiA Ha urraifre c aoiicoxc- 
NocTbX) nepeMcuieHMA 

B i^roM ycTpcficrae xboctobhk pa9MeiueH 
Had uM^NiupoM c pacitiMpHTejicM, HTo a aaa- 

pNHHblX CMTyaUHIIX MOWCT OCilO;KHNni ^MXBM- 

^amo aaapMfi m-m ocT«a.ieHMit a cicaa^KiiRe 

MaCCHBMoro tIKJIHIUpB. 

. HaM(j»o4ee &im3knm k npeAnara^MOMy no 
TBXHHifecKOft cytuHocTN M AocTxracMOMy pe- 
3y;tbTaTy aa.npercfi ycrpoftcrao jum ycraHoaKH 
. paciUMp5ie.Moro xboctobhk^ a cKaa>«HKc. bk;:k>' 
>faK>uxee npucoe^HHeHHuA k KaiONHe Tpy6 um- 
n-'HAp H pa3MCiueKNufi a cro ikuocth nopoieHb 
CO ojTOKOM B aepxHeft nacTM m paciUHpirreneM 
CO ufTaHrofl — a Hif:KHeH vacra (2J. 



HeaocraTKOM NiaccTHoro ycrpoflaaK ga- 

.IHCrCM ClO^KHOCTb TeXMaiOFMN MKpenACHHn 

XBOcroBHKa. MTO CBHIBHO c tieo6xoaHMOcrbx> 
cosAaNHH 0 TpylSax H36biTo«iMoro aaBLneHHn 
(120-130 Kfc/cM*) anR pacuiHpeHHB xaocTo- 
BHKd, iiTo noBbiiiiacr onacHoctb pa6oT h ipe- 

* 6yet Hcnaib30BaHNe HaaeMHoro hctohhhkb aaa- 
^icHM^i (ucMf^HTMpoaoMHoro BtperdTa iuih 6ypo- 
Boro Hiicoca). 

Ucib H3o6peTeHifa — ynpomehHc texnaio- 
inH aaKpcrMCHim xaocroaHKa. 

19 3Ta ucjib aocrNraercfi mto uk^mkap 
BbinoAHeH c Kaaa^iaMM juia coo6iueHHii noa- 
nopuiMeaoft nonocTH c aaTpv^HUM npocrpan- 
craoii. a riopuieHb CHaOiKeH^MCxaHMaMOM iui« 
<|)HKcauRH cro B uiLiHaape. BbmaiHeHHoM a an- 
ile noiinpyMMHCHHoro a oceaoM HanpaaJieHHH 

fS UJTOKa C pBAHaJIbMO riOABHMdlfalJMK UlBpaMM. 

paaMeuieHHbiMM a luuibueaux nporoMKax nopui- 

HJI H UHAMHiipa. . 

Ha KepTe;«e H3o0p8;«(eH oGuihh bha yctpofl- 

^-^i^/^'^f ^JK-iKmaei uhahhap I c naHa- 
lUTOKOM 5. iiiTaMroK 6 H paciirnpHTcieM 7 



If 
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^^^WUHHjp I B nit;KHCn q;)CTn BMrlO.lHeH C K0.1k- 

^' i^^l^A/npoTOMKoA 6 iia aHyTpcHNcA iioeepxHoc- 

ikHXi^ctjjta pacwiipiiTciii 

^Ve)iu]iyuKjHiupoM { N pacuiHDHrciacM 7 
|M<|fjietf.'XBocTOiHK 14. no)HUHH IS o6oaKa- 
_ . jrVc^^pacuBaeMi^ft » rpyCM rpyi pac4>HK- 
^^UHif:ropuiHH A CO uiraHroft ti h pacuiHpKre- 
.7.'^>Liii oftneneHHii aati^KCMHi) b nopuiHe 
Jp^iiiTok 5\aMnaiiteH c KaHa^ia.Mii 16. 
^^ri:^^^^^^^^ liiTOKa 5 M riopuiNU 4 

.;^^^25^^YCJioTpeMW ycLioTHHTe.ibHbtc 3.ie^eiiru 17. 
^^r^nSanopiOHeMii noiocTb 18 iiiiniiHjpa 
•i^{r^?;^iueHd c fpy6MUM, .i noanopuiKeaofi ncuocTb 
'. ;J9"Hepe3 KaHanu 3 m 2 - c 3aTpy6iiuM iipo- 

:'CTpaHCTBOM. 

^. .f"''yeTpAftcTao pa6oraeT ckaviouihm o6pa- 
:^; V?vjiwi. ■ 

; ;> r noprijeHb 4 mattiNBaior uitok S h 

Vnoc.ic wruro nopiocHb 4 acTAMiii^r » uiiaMHJip 
MSiSiJio lioamjuieHMii uiapoa 9 c wmmwboI RaMa-. 

noaiipjrXQMiawft 

•/OrrpV 5 CBOHv BwcryfioM 1 1 auaaa^iMaaer iua< 
pu 9 B KaibiicB>K>'i<aifaBK\ 8 h tch cas^MM 
TiopuieNb 4 6HKCH;tyerci4 aTNocMTMbHO uicinma' 
pa 1 np»i w;:)%'KK> ycTpotiCTaa a cK8a)KNMy rpy- 
6h He }Jtia:yBji>T'>^iuKocTbio h.ik 'M9 sanoi* 
HHW: MiivTM^H**. B.pon.ibtaTf vroro AaBAenne 

B nrijtnopu^MfBod flO.KKTH 19 pJCTt'T U pBBKO 

fiup<a*TdTKwecKovy j;iS.1CHHK> larpv^KOTo 
crai^a ;*:n^!sOCTm, flpH aocrif^ciiNH rayONMU 
vhovtohhk:! b rpv^u cQpacMBaiOT 
rpy3 lo, WiT .?WH si.:aM.i:;H;ii'T iiitok 5 a nop- 
useHti ^ Dp-it iToM Ko.iuufn«iM KBHaaica IG 
mroKft v«;if.vv:..aeTvii v «^HKcaTopa>4H 9. Bxa^- 
KMBaeywMM r;^.:iiHjr>«»M i a nopiu^'iib 4. fiodr 
Hcro nopuieHb 4 .xeHcraHeM pa^HOCni aaa* 
•iTNNM B R'CR'ipuiHtfHiiil 19 H HB. inopiuMeaoA 18 
nai#K'7w^ UH.iHttapa 1 jBNSMeTca aaepx c npo- 
nirMBaMMtx pac:!iiipHTif.iM 7 4qKr9 xaocTOBNK ^* 
14. TlopuiOHb 4 CO KiTniiruA H h pacttfNpHtcf* 



^10^ 7 4Bii>K>TCii AO Tcx wop, ROKa lOianaH 13 
lie caaer o cexno 12 Kaiia>ia 3. ^km /io<iTHra- 
^cfl HaAewhoe'-'paaodiiiehHe ^pyCHoro v^a- 
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I M ycrpoAcTBoTnoiiNHMaior H3 cj<fia)kiiHk^c . 
npOTRniaaHKCM pacuiHpHTe^R 7',iepti'!^^t'/ 
tuyiocfi vaab-rXBcicToaMKa l.4/^^^>;l?;^^§^iT^ 

npexio^^NMoe yCTpoftCTBo ' 
paciuiipReMUx XBocroaMKoa a cxaasKHKax lio> 
BOiHT aa cqer ynppiueNMH TexKojiorwH fiyreM * 
MdMNHCMMn HCira/ibaoBaHHn HaacwNbix hckh*;. 
mmm aaajieuHsi. HanpMMap ueMBirrK'poaomiux r 
arperarvB, n noauiuttiMn ypoauii TMHMkif 0e* 
aonacHocTM pa6or Ha yctbe noBucHTb 9<^M- 
TMBHocTb Myojmmn cxaaiicHH. 



1. ycrpoAcTBO sum ycraHOBKM pacuiMpxeiio- 
ro saocToaHica a ciiaa^KNite. aicimaniitee oph* 
coeaMHCHHtja k kcuioHiie Tpyti luuRiup h pa)- 
MemcNNuA m ero maocrH nopiueHb co limvcbM 
a aepxHcfi hzctu u p^tmpwTtxtH>^i6 tajM^^^^ 
roft — a hnmikA HactN. or4KvaNNi|^rc)f Tek. 
<iTo« c cie^aao ynpouieMiiH TexMuomM aaxpen- 
Acnmn KaocroanKa, UHAnHAp auno.iiicH e jca- 
Ha.taMH xtn coo6uichm5« no^ftopmHCRoA nojoc* 

TM C 3aTpy6HUM npOCTpat!C7B03l. a ttopfucNb 

cKaOifteii McxaHNsnoM xih ^kcbiuih ana iih- 
AKHjpe. 

2. ycrpoHCTBQ no n K ufAunaiou^erc}! teai. 
MTO nexaMNiM ^NNcaiiH** siopuma Biifto4HeH a 
aMae noAfipy^KMKtNNoro Hocear>M Hanpaa»ieMMH 
uircMia t pa.iHa.ibi(a iiruaaiMNUHH uiapa5iN« 
p:iiSfCiUiMH>j%«M a NiUbucBUJi npoTONxax nopio* 
ira M iiH.iPiupa. 

rkTONHMKM MMf^>p^a<IKN. 

npNiiaTiii* ao anaiiaNNe upN. vacneOTNae 
llarcHT CUIA H» 3179168. lu, i66--l4. 
0fry^.iNK. 196S. 

2. €Oii Week*. T 17. .\v II. c. 23-32 
(npor.-iTHfi). 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hoDow rod, 
secured by the upper portion in tubing for lowering the device into the w^ell, with a piston in 
the lower portion and, surroxmding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1]. 

In this device, the liner is disposed above the cylinder with the expander, which in 
failxire situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2], 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cra^) hi order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in aimular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection], Channel 3 is implemented in the form of seat 
1 2, while expander 7 is fitted with valve 13, 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 1 7 are provided to make stem 5 and piston 4 leak tight. Cavity 18 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1. When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a resuK of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 1 5 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
commimication between the cavity below the piston and the casing string-borehole aimular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 • A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 1 1, pp. 23-32 (prototype). 
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